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1 . Title of the Invention 

Drive circuit for automotive lighting fixture 

2. Scope of Claim for Utility Model Registration 

A drive circuit for the automotive lighting fixture that connects one end of a light 
source, consisting of multiple light-emitting diodes connected in series/parallel, to the 
stop lamp terminal via the first protective diode, and to the tail-lamp terminal via a 
series circuit consisting of the second diode and a switching resistance having a 
specified resistance value, thereby allowing the switching of lamp brightness between 
the "stop lamp" and "tail lamp" modes by changing the forward-directed current of the 
light-emitting diodes. 

3. Detailed Explanation of the Invention 
(Technical Field of the Invention) 

This invention pertains to a drive circuit for automotive a lighting fixture that uses multiple 
light-emitting diodes as the light source. 

(Technical Background) 

Automotive lighting fixtures, such as the tail/stop lamp, mainly use incandescent light 
bulbs as light sources. However, the use of light-emitting diodes instead of incandescent 
light bulbs, which are subject to blown filaments, is being considered. 
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(Purpose of the Invention) 

The purpose of this invention is to provide a drive circuit for an automotive lighting fixture 
that can clearly distinguish between the "stop lamp" and "tail lamp" indication modes using 
a simple circuit configuration. 

(Overview of the Invention) 

This invention is characterized by the connection of one end of a light source, consisting of 
multiple light-emitting diodes connected in series/parallel, to the stop-lamp terminal via the 
first protective diode, and to the tail-lamp terminal via a series circuit consisting of the 
second diode and a switching resistance having a specified resistance value, which allows 
the switching of lamp brightness between the "stop lamp" and "tail lamp" modes by 
changing the forward-directed current of the light-emitting diodes. 

434 

(Example) 

The drawing illustrates an example of this invention. "A" indicates a light source consisting 
of multiple light-emitting diodes (LD) connected in series/parallel. For example, 25 
circuits-each consisting of four light-emitting diodes (LD) and a current-limiting resistor 
(Rl) connected in series— may be connected in parallel, with one end of this parallel circuit 
connected to the ground terminal (GND). The other end of light source A is connected to 
the stop-lamp terminal (STOP) via a protective diode (Dl), and also to the tail-lamp 
terminal (TAIL) via a series circuit consisting of a switching resistance (R2) and the second 
protective diode (D2). Additionally, protective diodes (D3 and D4) are connected between 
the ground terminal (GND) and the stop-lamp terminal (STOP)/tail-lamp terminal (TAIL), 
respectively, to prevent reverse connection. Each of the protective diodes (Dl to D4) is 
rated at 1 .5 A and VRM = 400 V. 

The stop-lamp terminal (STOP) and tail-lamp terminal (TAIL) are impressed with 12 VDC 
of voltage in the "stop lamp" and "tail lamp" modes, respectively. 

When the circuit constants are adjusted in this configuration to allow forward-directed 
current (IF) of 20 mA to flow through the light-emitting diodes (LD) in the "stop lamp" 
mode, and a current (IF) of 4 mA in the "tail lamp" mode, the lamp's brightness will change 
in proportion to the forward-directed current at a ratio of 5:1 between the "stop lamp" mode 
and the "tail lamp" mode. 
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Four light-emitting diodes are connected in series in each unit circuit in consideration of the 
lower limit (10 V) of the power-supply voltage-fluctuation range of 10 to 16 V, as well as 
the VF values of 1 .7 V and 1 .65 V at 20 mA and 4 mA, respectively. The total current in the 
"stop lamp" mode is 0.5 A (20 mA x 25), while that of the "tail lamp" mode is 0.1 A (4 mA 
x 25). 

Resistance Rl of light source A is obtained as follows: 
12V-0.8V-(1.7VX4) 0 _ 
0.02 V 

Here, 0.8 V in the formula indicates a voltage drop of protective diode Dl . 

Switching resistance R2 is obtained as follows: 

12V-0.7V-(1.6V X4) AAm 

' =1175Q 

0.004 V 

1 175 Q - 220 Q = 955 Q 
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This value represents the resistance required for all unit circuits, and resistance R2 required 
for each unit circuit is calculated as follows: 

955-h25 = 38.2 = 39Q 

Here, 0.7 V in the formula indicates a voltage drop of diode D2. 

Diodes Dl and D2, on the other hand, prevent the emergence of "sneak" paths to the stop- 
lamp and tail-lamp terminals during the stop-lamp and tail-lamp indication modes, while 
protecting against reverse surge voltage from the power supply. Additionally, diodes D3 
and D4 prevent reverse connection. 

(Effects) 

This invention, as explained above, uses the proportional relationship between the current 
and the brightness of the light-emitting diode to switch luminosity by means resistance 
switching exclusively. Such a circuit has a simple configuration and can be produced at low 
cost. Also, the desired brightness ratio can be achieved even when the power-supply 



-3- 



APC 00312 



voltage fluctuates. Furthermore, the addition of protective diodes provides reliable 
protection of the light-emitting diodes. 
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4. Brief Description of the Drawing 

The drawing provides a circuit diagram illustrating an example of this invention. 



Dl to D4 — Protective diodes 
* 

Applicant for Utility Model Registration: 

Stanley Electric Co., Ltd. 

Agent: Teruo Akimoto/Seal/ 
Agent: Fujimi Akimoto/Seal/ 
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Agent: Teruo Akimoto, 
And one other person 

Jitsu-Kai 61 - 48836 



-6- 



APC 00315 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



